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I, Michael Wienand, of Siegburg^ An der 
Herrenwiese, Germany, a German citi2en^ do 
hereby declare the invention, for which I pray 
that a patent may be granted to and the 
5 method by which it is to be performed, to be 
particularly described in and by the foUowiag 
statement: — 

The present invention relates to a variable 
speed torque transmission arrangement of the 

10 kind in which rotatable transmission means, 
preferably in the form of a discoid body, tra- 
verses a circnlar path, variation of the speed 
of rotation of the rotatable transmission means 
being obtained by effecdng variation of the 

15 eccentricity between the axis of rotation of the 
rotatable transmission means and the axis of 
the circular path. 

The invenuon has for its object to provide 
an improved construction of variable speed 

20 torque transmission arrangement of the above 
kind, the constiucdon providing for positive 
rotation of the rotatable transmission means. 

Accordingly the present invention provides 
a variable speed torque transmission arrange- 

25 mem of the kind hereinbefore set forth charac- 
terised by the provision of rotatable transmis- 
sion means having a plurality of guide slots 
evenly spaced around a pitch circle and 
extending radially in relation to said pitch 

30 circle, and guide means located in each guide 
slot, the said guide slots and guide means co- 
operating to impart rotadonal movement to 
the rotatable transmission means about an axis 
coincident with the centre of the pitch circle 

35 in a direcdon opposite to the direction of the 
traversing movement of the rotatable transmis- 
sion means around the circular path. 

The transmission arrangement may for 
example comprise in combination drive shaft 

40 means, a first transmission member formed 
with a set of guide slots evenly spaced along 
a circle having a centre, the guide slots extend- 
ing in substantially radial direction^ eccentric 

[Frice 3s. 6d.} 



means connecting the first transmission mem- 
ber with the first shaft means so that during 45 
rotation of the first shaft means the centre of 
the circle and the first tranaoaission member 
move about the axis of the first shaft means; a 
set of evenly spaced guide members respec- 
tively engaging the guide slots and being mov- 50 
able in the same; a second transmission member 
supporting the gtude members arranged in a 
circle having a centre; means supporting one 
tile transmission members for tiiming move- 
ment about the respective centre of the circle 55 
associated with the one transmission member 
whereby the one transmission member turns 
about^ the respective associated centre in a 
direction of rotation opposite to the direction 
of rotation of the first shaft means: second 60 
shaft means, one of the shaft means being a 
drive shaft means; and means connecting the 
one transmission member to the second shaft 
means. 

According to a preferred arrangement of the 65 
present invention, the second transmission 
member has circular guide means extending 
around a circle having a centre^ and a set of 
one-way coupling means is respectively con- 
nected to the guide member and are 70 
mounted in the circular guide means. The one- 
way coupling means block movement of the 
guide members in the direction of rotation erf 
the drive shaft means. 

Preferably, the eccentric means include at 75 
least one adjustable member supporting the 
first transmission member and being movable 
between a plurality of positions for varying the 
distance between the centre of the first trans- 
mission member and the axis of the drive shaft 80 
means. Operating means are connected to the 
adjustable" member of the eccentric means for 
moving the same. Thereby the eccentricity is 
adjusted, and consequently the speed of the 
driven shaft is gradually varied. 85 

As will be explained in greater detail herein- 
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after^ the ratio of the transmission according to 
the present invention depends on the ratio 
between the diameter of the circle along which 
the guide members are arranged, and on the 
5 eccentricity of the first transmission member 
with resi)ect to die axis of the drive shaft 
means. 

Since the first transmission member is 
eccentrically arranged, it is advantageous to 
10 provide counterbalancing means which are 
supported on the adjustable member of the 
eccentric means for balancing the weight of the 
first transmission member in each of the posi- 
tions of the adjustable member. Whenever the 
15 fixst transmission member is shifted by opera- 
tion of the adjustable member of the eccentric 
means, the eccentricity of the counterbalancing 
means is correspondingly adjusted so that the 
rotary members of the transmissions run 
20 quietly. 

Accordingly to one embodiment of the pre- 
sent invention the second transmission mem- 
ber is a stationary member, and the driven 
shaft means is operatively connected to the 
25 first transmission member for turning move- 
ment with the same. For example, the driven 
shaft can be connected by universal joint 
means to the first transmission member. 
According to a preferred arrangement, how- 
30 ever, the drive shaft and the driven shaft 
are coaxial. According to another embodi- 
ment of the present invention, the first trans- 
mission member is connected for rotation to a 
corresponding transmission member which is 
35 also formed with slots, these slots are engaged 
by guide members corresponding to the pre- 
viously, described guide members and associ- 
ated with a rotary member which is connected 
for rotation to the driven shaft. By this 
40 arrangement the ratio of the transmission is 
further reduced. 

According to a further embodiment of the 
sent invention, the first transmission mem- 
is an annular member having a slotted 
45 inner circular rim engaged by the guide mem- 
bers of the second transmission member which 
is directiy connected to the driven shaft. In 
this embodiment two eccentric means are 
associated with the annular transmission mem- 
50 ber, and are driven by parallel shafts which 
are connected by gear means to the drive shaft. 
The counterbalancing means are also mounted 
on eccentric means associated with the two 
parallel shafts, and are annular members cor- 
55 responding to the aimular first transmission 
member. 

In all embodiments of the present invention, 
the adjustable members of the eccentric means 
are preferably zig-zag-shaped members which, 
60 when shifted in axial direction by suitable 
operating means, produce a shifting of the 
transmission member and of the counter- 
balancing means in radial direction. 

In order that the invention may clearly be 
65 und^stood and carried into effect several 



ernbodiments of the same will now be des- 
cribed by aid of Ae accompanying drawings in 
which: — 

Figure 1 is a schematic end view illustrating 
the principle on which the operation of an 70 
arrangement according to the present invention 
is based; 

Figure 2 is a schematic sectional view taken 
on line 11 — ^11 in Figure 1; 

Figure 3 is an end view of one embodiment 75 
of the present invention; 

Figure 4 is a sectional view of the arrange- 
ment illustrated in Figure 3; 

Figure 5 is an axial sectional view of one 
embodiment of the present invention; 80 

Figure 5a is a front view of a detail; 

Figure 5b is a side view of the element illu- 
strated in Figure 5a; 

Figure 5c is a fragmentary sectional view 
taken on line Vc — ^Vc in Figure 5; 85 

Figure 6 is a fragmentary cross sectional 
view taken on line VI— VI in Figure 5, some 
elements being shown in a side view for the 
sake of clarity; 

Figure 7 is a schematic isometric sectional 90 
view of an arrangement illustrating die 
principle of another embodiment of the 
present invention; 

Figure 8 is an axial sectional view of an 
embodiment of die present invention in 95 
accordance with the principle illustrated in 
Figure 7; 

Figure 9 is a cross sectional view taken on 
line IX— IX of Figure 8; 

Figure 9a is an isometric view of a detail 100 
shown on an enlarged scale; 

^ Figure 10 is a fragmentary cross sectional 
view illustrating a detail of an arrangement 
shown in Figure 8; 

Figure 10a is a fragmentary sectional view 105 
taken on line Xa — Xa in Figure 10; . 

Figure 11 is a side view of an eccentric 
means viewed in the arrangement of Figure 8 
for varying the transmission ratio; 

Figure 11a is a side view illustrating the 110 
device shown in Figure 11 in a dilferent opera- 
tional position; 

Figure lib is an end view of the device 
shewn in Figure 11a. 

Referring to the drawings. Figures 1 and 2 115 
illustrate the principle of a transmission of the 
kind with which the present invention is con-- 
cemed A circular disc 1 having a diameter d 
traverses a circular track formed by an annular 
member 2 having a diameter D. The disc 1 is 120 
tumably mounted on a crank shaft 3, The 
eccentricitv e of the crank portion with 
respea to the main axis of rotation of the 
crank shaft 3 is half the difference between 
the greater diameter D of member 2 and the 125 
smaller diameter d of the member 1, which 
may be expressed as follows: D— tf=2^. 

When the crank shaft is rotated, the centre 
of the disc 1 moves in a circle having a radius 
e about the axis of die crank shaft 3. At the 130 
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same time, the circular perifdiery of die disc 1 
moves along the circular track 2 and may be 
considered to be in frictional engagement 
therewith. Consequently the disc 1 rotates in 

5 the direction of. the arrow Qj that is in counter- 
clockwise direction when the crank shaft 3 
rotates in clockwise direction. Each point P of 
the periphery of the disc 1 moves along a 
hypocycloid, as indicated by dotted lines. The 

10 disc 1 completes a revolution before having 
rolled along the entire circular track 2. Con- 
sequently the disc 1 rotates about its centre at 
a rotary speed which is different from xhc 
rotary speed of the drive crank shaft 3. Uni- 

15 versal joint means 4 and 5 connected by a link 
6 transfer the rotary movement of the disc 1 to 
a driven shaft 7, and it will be imderstood that 
thereby a transmission having a predetermined 
ratio is obtained. In order to counter balance 

20 the eccentrically arranged mass of the disc 1^ a 
pair of counterbalancing weight means 8 and 9 
are moxmted on portions 10 and 11 of the 
crank shaft 3 at a phase lag of 180° with res- 
pect to each other and to the disc 1. 

25 The ratio of the transmission^ that is the 
, ratio between the rotary speed of the disc 1 
about its centre and the rotary speed of the 
driving crank shaft can be expressed by the 
T>—d 



equation: 



30 to the equation: 



This equation corresponds 
2e 



D 



It will be apparent that the ratio of the 
transmission can be changed by varying the 
eccentricity and such arrangement is 
embodied in the construction illustrated in 
35 Figures 3 and 4. 

For a proper operation of a transmission 
operating according to the principle illustrated 
in Figures 1 and 2, it is essential that the 
^ rolling disc rolls with its periphery without 
40 * any slippage. If only a frictional engagement is 
provided^ as schemadcally indicated in Figures 
1 and 2, it is impossible to transfer a substan- 
tial torque. 

Referring now to Figures 3 and 4, in accor- 

45 dance with the present invention^ the circular 
track is constituted by a set of evenly spaced 
guide members 12 which are arranged in a 
circle having a diameter corresponding to the 
diameter D as explained above. A first trans- 

50 mission member 16 corresponding to the disc 
1 with reference to Figure 1^ is provided along 
the circular periphery thereof with a set of 
evenly spaced radial slots receiving the guide 
members 12 which are shown to be pins in 

55 Figures 3 and 4. The first transmission mem- 
ber 16 is driven by a drive shaft 17 having a 
prismatic end portion 18 projecting into a cor- 
responding prismatic slot 19 of an eccentric 
means 19a, Member 19a has a circular peri- 

60 phery correspcHiding with an oppositely 
located circular inner surface of member 16. 



Between the two annular surfaces balls are 
arranged so that a relative turning between 
the eccentric member 19a and the transmission 
member 16 is possible. When the transmission 
member 16 is shifted, the eccentricity of the 
transmission member 16 with respect to the 
axis of the drive shaft 17 is changed. The slots 
15 are arranged along a pitch circle whose 
centre corresponds to the centre of the disc 1 
in the arrangement explained with reference to 
Figure 1. The ratio rf this transmission is 

2e 

determined by the equation: . In this 

D 

equation D is the diameter of the circle along 
which the pins 12 are located, and e is the 
distance between the axis of the shaft 17 and 
the centre of the circular rim of the eccentric 
member 19a. In accordance with the present 
invention, the pins 12 are moimted in oneway 
coupling means which are arranged in a cir- 
cular groove of a second stationary transmis- 
sion member 13. The one-way coupling means 
permit movement of the pins 12 only in the 
direction of rotation of the first transmission 
member 16, and block movement of the pins 
12 in the direction of rotation of the drive shaft 
17 whichj as previously described, is opposite 
to the direction of rotation of the transmission 
member 16. Universal joint means 20 connect 
the transmission member 16 with the driven 
shaft 20a:, in order to permit a connectiwi 
between transmission member 16 and the 
driven shaft in all adjusted positions of the 
eccentric means 18, 19. 

Due to the positive engagement between the 
pins 12 and the slots 6, the transmissicm 
according to the present invention is capable 
of transmitting high torques, while the trans- 
mission ratio can be gradually and infinitely 
adjusted by shifting the eccentric means. Due 
to the fact that the guide pins 12 are mounted 
for movement along a circular track onlv in 
CHie direction, a positive transmission of force 
is achieved, while clamping or binding of the 
pins 12 in the slots 15 during operation and 
during adjustment of the eccentricity is safely 
prevented. 

Figs. 5, 5aj 5b and 5c illustrate an embodi- 
ment^ of the present invention in which the 
principle of operation described with reference 
to Figures 1— -4 is embodied. The transmission 
is arranged in a housing including one end 
portion 21, a centre portion 22 and a cover 
portion 23 which are attached to each other by 
screw bolts 24 and 25. A drive shaft 26 has one 
end of prismatic shape 27 provided with 
grooves, best seen in Figure 5 c, in which 
wedge-shaped members 28 are moimted for 
movement in axial direction. Drive shaft 26 is 
mounted in ball bearings 29, which are 
arranged in the housing portion 21, and in ball 
bearings 29a arranged in the centre portion 22 
of the housing. The wedge shaped members 
28, and the associated ^ooves in the shaft 26 
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extend along die entire prismatic portion 27 
of shaft 26, and beyond that into the cylin- 
drical portions of the shaft 26. Projections 32 
are provided at the ends of the wedge-shaped 
5 members 28 and engage . corresponding 
recesses in a sleeve 30 which is mounted in 
ball bearings 31. Consequently a shifting of 
sleeve 30 in axial direction effects a shifting of 
the wege-shaped members 28 along the shaft 

10 26. The wedge-shaped members 28 have outer 
surfaces including three wedge-shaped faces 
28a, 2Sb^ and 28c. The wedge face 28a is 
located in a corresponding prismatic slot of an 
eccentric disc 33 which is mounted by means of 

15 a ball bearing 33a in the transmission member 
34, so that when shaft 26 is turned^ the eccen- 
tric disc 33 turns therewith and produces a 
movement of the transmission member 34, 
with the centre of the transmission member 34 

20 moving in a circle about the axis of die shaft 26. 
The transmission member 34 corresponds to the 
disc 1 described with reference to Figure 1 
and to the disc 16 described with reference to 
Figure 3. The transmission member 34 is pro- 

25 vided along the circular periphery thereof with", 
a set of evenly spaced slots 34a which are 
arranged in a circle. Guide pin members 35 
have prismatic centre portions slidably guided 
in the slots 34a of the transmission member 34. 

30 The guide pin members 35 are arranged in a 
cirde, and are movable in die direction of rota- 
tion of die transmission member. 34, but 
blocked in the direction of rotation opposite' 
thereto, which is the direction of rotation of 

35 the drive shaft 26. To obtain such blocking of 
the guide members 35, each guide: member is 
connected by a one-way coupling means to a 
stationary transmission member. In the 
embodiment of Figure 5, the one-way coupl- 

40 ing means are slip coupling means, best seen 
in Figure 6. The cylindrical ends of the giiide 
pin members 35 are mounted in a pair of 
coupling members 373 which are arranged in 
circular grooves 36 of a stationary transmission 

45 member which includes two parts 36a and 36b, 
Each slip coupling member 37 has a portion 
38 provided with wedge-shaped walls co- 
operating with balls 39 which are urged by 
spring means 40 into the narrower portion of 

50 the wedge-shaped spaces defined between the 
portion 38 of die coupling member 37 and the 
walls of the respective groove 36. The one- 
way slip coupling means 37, 38^ 39, operate in 
a well-known manner to permit movement of 

55 the coupling means 37 and of the guide pin 
members 35 only in one direction^ whereas 
movement in the opposite direction is blocked 
by the coupling means 37, 38^ 39. Movement 
of the guide members 35 is blocked in the 

60 direction of rotation of the drive shaft means 
26, and consequentiy the first transmission 
member 34 is forced to roll on the guide mem- 
bers 35, and more particularly on the square 
centre portions 35a of the guide members 35, 

65 in a direction opposite to the direction of rota- 



tion of the drive shaft 26. It will be understood, 
that by shifting the wedge-shaped members 28 
in axial direction, the eccentricity of the first 
transmission member 34 will be adjusted, and 
consequently the ratio of transmission 70 
changed. 

The guide pin members 35, 35a determine 
the circular track along which the first trans- 
mission member 34 rolls. A slippage is com- 
pletely prevented due to the provision of the 75 
one-way coupling means 37, 38, 39. 

The transmission member 34 is connected 
by a projecting ridge 41 to a disc 42 which 
has a corresponding slot in which the project- 
ing ridge 41 is received. The disc 42 is pro- 80 
vided at the rear face thereof with a slot 45a 
extending perpendicular to the ridge 41, and 
another disc 44 is provided with a ridge 45 
engaging the slot 45a. The disc 44 is fixedly 
connected to the driven shaft 46 which is 85 
mounted by means of ball bearings 48 in the 
housing portion 23. Consequently it is possible 
to adjust the eccentricity of the transmission 
member 34 while maintaining a connection 
between the . transmission member 34 and the 90 
driven shaft 46. The discs 42 and 44 operate 
in the manner of a imiversal joint. 

As previously described, the adjusting mem- 
ber 28 is provided -with -wedge-shaped faces 
28& and 28c in addition to the wedge-shaped 95 
face 28a which co-operates with the eccentric 
means. 33.. Counterbalancing means including 
two counterbalancing weights 49 and 50 are 
respectively mounted on the wedge-shaped 
faces 28b and 28c, and move in opposite radial 100 
directions when the adjusting member 28 is 
shifted in axial direction. Whenever the trans- 
mission member 34 is shifted to change its 
eccentricit}', the counterbalancing means 49 
and 50 are correspondingly shifted so that the 105 
weight of the transmission member 34 is 
counterbalanced in any of the adjusted posi- 
tions of the transmission member 34. Conse- 
quenriy, all masses rotating with the shaft 26 
arc in static and dynamic equilibrium. The HO 
adjusting member includes in addition to the 
wedge-shaped members 28 also the member 

30 which is turnably mounted by ball bearings 

31 in a member 51 which is threaded on a 
tubular extension 52 of the housing portion 115 
21. The member 51 is provided with a gear 
crown 53 which meshes with a first pinion 54 
driven by another pinion 54 connected to a 
manually turned shaft 55. Members 55, 54, 

53, 51 constitute operating means for moving 120 
the adjusting member 51 and 28 between its 
adjusted position which vary the eccentricity 
of the eccentric means 33. 

The embodiment illustrated in Figures 5 to 
6 obtains a complete counterbalancing of the 125 
masses which results in a quiet run of the trans- 
mission. However, this embodiment has the 
disadvantage that the transmission member is 
eccentric with respect to the driven shaft so 
that it is necessary to provide universal joint 130 
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. means between the eccentric transmission 
member and the driven shaft to permit a 
variation of the eccentricity. 

The embodiment of the present invention 

5 whose principle is illustrated in Figure 7 over- 
comes this <&sadvantagc. In this embodiment 
of the present invention, the universal joint is 
eliminated, and another transmission arrange- 
ment according to the present invention is pro- 

10 vided between the first transmission member 
and the driven shaft. Thereby, the transmis- 
sion ratio is further reduced. 

Referring now to Figure 7, two transmission 
members 56 and 57 are ccmnected to each 

15 other for rotation^ and may be made integral. 
The transmission members 56 and 57 are 
connected by suitable eccentric means shown 
to be a crank portion of the drive shaft 58. 
Each of the transmission members 56 and 57 

20 is provided along the circular periphery thereof 
widi radial slots as described with reference to 
Figures 3 and 5. A stationary transmission 
member 59 provided with guide pin members^ 
not shown in Fig. 7, co-operate with the trans- 

25 mission member 56. Consequently, trans- 
mission member 56 rolls along transmission 
member 59, and transmission member 57 turns 
with transmission member 56. The trans- 
mission member 57 co-operates with guide pin 

30 members, not shown in Fig. 7, which are 
mounted on a tumable transmission member 
61 connected to the driven shaft 64. Since 
the transmission member 61 is turnable it is 
. rotated by the turning transmission member 

35 57 whereby driven shaft 64 is rotated. The 
transmission ratio between the transmission 

D-d 

members 59 and 56 is . The same 

D 

ratio is valid for the transmission 57, 61 so 
that the transmission ratio of the entire 
40 arrangement can be expressed by the equation 
D-d 

In these equations it is assumed 

D.2. 

that the diameters of the circles along which 
the guide pin members of members 59 and 
61 are arranged, are of the same diameter^ 

45 and it is also assumed that the slots of the 
transmission members 56 and 57 are arranged 
along circles having the same diameter. As 
previously explained, the difference between 
tiie diameter of the circles of the ^uide pin 

50 members D and the diameter of the inner 
transmission members 56 and 57 d is equal 
to 2ey wherein e is the radial distance between 
the axis of shaft 58 and the axis of the crank 
portion about which the members 56 and 57 

55 are tumable. 

Assuming that the transmission ratio 
between the members 59 and 56 is 10:1 the 
transmission ratio of the entire transmission 
is 5:1. The eccentric masses 56 and 57 

60 are coxmterbalanced by coimterbalancing 
* means 62 and 63 arranged eccentric with 



respect to the axis of the shaft 58» The 
transmission members 56 and 57 turn about 
the respective centres thereof in a direction 
opposite to the direction of rotation of drive 65 
shaft 58. Since such turning movement of 
the transmission member 57 is combined with 
the turniog movement of the centre of trans- 
mission member 57 about the axis of the 
drive shaft 58, the transmission member 61 70 
turns in a direction of rotation opposite to the 
direction of rotation of the drive shaft 58. 

The embodiment illustrated in Figs. 8—11 
operates on the principle described with refer- 
ence to Fig. 7. The housing of the trans- 75 
mission includes a portion 65 having roller 
bearings 66 for the driven shaft 67 and for 
the disc 68 which is coimected to shaft 67 for 
rotation therewith. The centre portion 69 
of the housing encloses the rotary parts of the 80 
transmission. The other end portion of the 
housing 70 supports the drive shaft 71 in ball 
bearioigs 72. The free end of the drive 
shaft 71 is mounted by a roller bearing 72a h\ 
the disc 68. 85 

The drive shaft 71 is provided with eccen- 
tric means 73, the eccentricity of whidi can 
be adjusted. The eccentric means 73 is 
shown to be a cylindrical member on which 
the transmission membors 75a and 75b are 90 
mounted for turning movement. The trans- * 
mission members 75a and 75b are connected ' 
by a cyhndrical member and by screws .74. 
Roller means are arranged between the cylin- 
drical portion of the transmission members '95 
75a and 75& and tiie cyliudrical member 73 
of the eccentric means. The transmission 
members 75a and 75b correspond to the 
transmission members 56 and 57 described 
with reference to Fig. 7. Each of the trans- 100 
mission members 75a and 75b is provided 
along the circular periphery thereof with slots 
75r engaging a set of square pins 76 which .^'-^ 
are slidable iq the slots 75c. The cylindrical 
end portions of the guide pios 76 are moimted 105 
in pairs of one-way coupling members 87 
which are arranged in circular guide grooves 
of members 77 and 78, and of members 79, 80. 
Balls 77a are provided in wedge spaces defined 
by the portions 77b of the one way sHp coup- 110 
ling members 87 and co-operate with the waUs 
of the associated circular grooves for blocking 
movement in one direction of rotation, while 
permitting movement in the opposite direction 
of rotation. Movement of the guide mem- 115 
bers 88 is blocked in a direction of rotation 
which is opposite the direction of th^ torque 
which is to be transmitted. 

An adjusting member 82 is motmted on 
shaft 67 for movement in axial direction and 120 
is prevented from turning relatively thereto 
by a key 81 engaging corresponding key 
grooves in shaft 67 and in adjusting member 
82. The outer surface of the adjusting mem- 
ber 82 is prismatic so that member 82 has a 125 
square cross section, as best seen in Fig. 9sl. 
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Tlie outer surface of member 82 is provided 
with grooves 83 which are composed of three 
relatively inclined portions. The portions of 
me grooves 83 are inclined to the axis of the 

J ^S.^^ ^'^^ ^^^^ 5^^^ ^ ^^^gs. II3 11a 
and lib, the transmission member 75<7, ISh 
IS mounted on the centre portion of the adjust- 
ing member 82, the adjusting member 82 
bemg located in a rectangular opening of 
10 eccentric cylinder 73 which turnably supports 
the transmission members 75a, ISh An 
mclmed key groove is provided in the rectan- 
gular opemng of the transmission members 
75a, 15h opposite the central portion of the 
15 groove 83. A spring key 835 engages such 
oppositely arranged grooves. The counter- 
halancmg means 84 and 85 are provided with 
central openings of rectangular cross section 
through which the end portions of the adjust- 
20 mg member 82 pass. Key grooves 83c are 
provided in the rectangular openings of the 
counterbalancing means 84 and 85, and keys 
83a engage such grooves and the end portions 
of the groove 83 in the adjusting member 82. 
25 When the adjusting member 82 is shifted in 
axial direction, the radial position of the trans- 
mission members 75a, 15h and of the counter- 
balancmg means 84, 85 is adjusted. One 
position IS shown in Fig. 11, and an adjusted 
30 position is shown in Fig. 11a, It is apparent 
^at shifting of the adjusting member 82 will 
displace the counterbalancing means 84, 85 
jn radial direction opposite to the shifting of 
the transmission members 75a and 755. 
35 When the drive shaft 71 is rotated, the 
transmission members 75ai and 75fe are turned 
about the axis of shaft 71, with the centres 
movmg along a circle about the axis of shaft 
71. At the same time, the transmission mem- 
40 bers 75a and 75& are forced by the guide 
members 88, 76 to turn about the eccentric 
means 73 in an opposite direction of rota- 
ticai. Since the transmission member 79, 80 
is tumable in the housing 69 due to the pro- 
45 vision of xoUer- 110, the rotary motion-of the 
transmission menaber 756 is transferred to 
the transmission member 79, 80. Screws 89 
coimect the transmission member 79, 80 with 
the disc 68 so that the driven shaft 87 is 
50 rotated as explained with reference to the sche- 
matic illustration of Fig. 7. 

In ord^ to shift the adjustin,g member 82 
in axial direction, which is necisssary for vary- 
ing the transmission ratio of the device, an 
55 annular member 90 is mounted on member 
82 and co-operates with an annular plate 91. 
Ball bearing means 92 are provided between 
the plate 91 and the member 93 which is pro- 
vided with an outer thread 94 engaging cor- 
60 responding threads 95 provided on the end 
portion of the housing 70. The annular body 
93 has gesir means 96 on the outer surface 
thereof which co-operates with a worm 97 so 
that by turning of worm 97 member 93 is 
65 turned for shifting the plat« 91 Jn axial direc- 



tion. Sprmg means 98 are arranged between 
the counterbalancing member 84 and the ring 
90 which is connected to the adjusting mem- 
ber 82 for movement therewith- Conse- 
guendy the spring means 98 urge the adjust- 70 
mg member 82 into the position illustrated on 
the left side of Fig. 8, corresponding to the 
smallest possible ratio of the transmission, 
when die adjusting member 82 is shifted in 
opposite ajdal direction by operation of the 75 
operating means 97, 96, 93 and 91, the spring 
98 IS compressed as shown on the right side 
of Fig. 8. This position corresponds to the 
maximum transmission ratio. 

Fig. 11 and 11a clearly shew in a somewhat 80 
schematic illustration how the counterbalan- 
cing means 84, 85 are shifted in die direction 
apposite to the shifting of the member 75a, 
when the adjusting member 82 is shifted 
in tiie axial direction. Due to the effect of 85 
ihe adjusting member of the eccentric means, 
the^ rotary elements are counterbalanced in 
each adjusted position. 

From the above described description of 
several embodiments of the present invention, 90 
It will be apparent tiiat the transmission 
according to the present invention has posi- 
tively connected transmission members so that 
a dippage between the members is impossible 
but It is, ncverrfieless, gradually and infinitely 95 
adjustable Assuming 1500 revolutions per 
mmute of the drive shaft, it is possible to 

^1.1 A '^"^^^ revolutions per minute 
ot the driven shaft between standstiU and 200 
revolutions per minute. Such variation of 100 
the transmission ratio is obtained by operating 
the operatmg means and by varying die eccen- 
tricity of the respective transmission member 
as described above. 

It will be understood diat each of the ele- 105 
ments described above, or two or more 
together, may also find a useful apphcation 
in other types of transmissions differing from 
the types described above. 

While die invention has been illustrated and 110 
described as embodied in a variable transmis- 
sion arrangement including a rotating eccen- 
tric transmission member and another rotarv 
transmission member rolling on tiie first-men- 
J^^^ t?^^^^^°^ member, it is not intended 115 
to be limited to the details shewn, since var^ 
ous modifications and structural changes may 
be made without departing in any way from 
the scope of the present invention 
WHAT I CLAIM IS:— 120 
1. A variable speed torque transmission 
arrangement of the kind herembef ore set forth 
characterized by the provision of rotatable 
transmission means having a plurality of guide 
slots evenly spaced around a pitch circle and 125 
extendmg radially in relation to said 
circle, and guide means located in each guide 
slot, die said gmde slots and guide meaite co- 
operaong to impart rotational movement to the 
rotatable transmission means about an aads 130 
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qpincident with the centre of the pitch circle 
in a direction opposite to the direction of the 
traversing movement of die rotatable transmis- 
sion means around the circular path. 

5 2. An arrangement according to Qaim 1, 
characterised in that the guide meaos are 
mounted in spaced relationship in an annular 
groove or the like^ said guide means having 
associated locking means arranged so that the 

10 guide means can move only in one direction 
along the groove but which in the other direc- 
tion prevent the rotatable transmission means 
moving relatively to the circular path. 

3. An arrangement acrording to Qaim 1 or 
15 2, characterised by the provision of a driving 

and a driven shaft associated with the rotat- 
able transmission means and that on the driv- 
ing or driven shaft preferably two counter- 
balance masses are staggered eccentrically and 

20 in parallel planes by ISC in relation to one 
another or in relation to the rotatable trans- 
mission means in such manner that both the 
eccentricity of said counterbalance masses and 
that of the rotatable transmission means are 

25 adjustable simultaneously and in dependency 
on one another. 

4. An arrangement according to Qaim 3 
characterised in that the simultaneous adjust- 
ment is effected by means of wedges^ which 

30 are displaceable on the driving shaft and on 
which are disposed three eccentric surfaces 
which are disposed one above the other at a 
corresponding height and which are limited 
in the form erf a wedge and on which the rotat- 

35 able transmission means and the two counter- 
balance masses rotate with correspondingly 
wedge-shaped surfaces. 

5. An arrangement according to Qaim 4, 
charaaerised in that the axially displaceable 

40 wedges each have, on the end remote from 
the rotatable transmission means, a nose, the 
noses being embraced by a sleeve guided in 
the bottom part of a housing and displaceable 



in the axial direcdon by means of a toothed 
drive. 45 

6. An arrangement according to Claim 1, 
characterised in that the rotatable transmission 
means consists of two discs disposed co-axially 
with one another, on^ of said discs having an 
associated stationary annular body and the 50 
other disc an associated annular body which 

is rotatable and connected to a driving shaft 

7. An arrangement as claimed in Claim 6, 
characterised in that the driving shaft is dis- 
posed in a housing and has a bush with three 55 
eccentrics which are disposed one above tihe 
other, which carries two counterbalance masses 
and a double driven disc in an eccentric 
moimting, the bush being provided, in die 
range of adjustmem of the three eccentrics, 60 
with grooves which extend at an angle and in 
which slide spring wedges adjusting the eccen- 
tric stroke, so that by axial displacement of 

the bush in reladon to the shaft different 
deflections or adjustments of the eccentrics 65 
are obtained. 

8. An arrangement as claimed in Qaim 7, 
characterised in that on the driving side the 
bush has a collar, over which engages a plate 
which is axially adjustable by means of a 70 
screw-thread and which raises the bush against 

the pressure of a sjnring into the position of 
maximum speed of revolution or lowers said 
bush against the pressure of said spring into 
the position <rf minfmiim speed of revolution. 75 

9. A variable speed torque transmission 
arrangement according to any of the embodi- 
ments herein described with reference to Figs. 
3 and 4, or Figs. 5, 5a, 5b, 5c and 6, or Figs. 

7 to 11 of the accompanying drawings, 80 
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